Triassic sandstone petrology of Tasmania: evidence for a Tasmania-Transantarctic basin by Collinson, JW et al.
Papers and of the Royal ofTasmallia, Volume 124(!), 1990 
TRIASSIC SANDSTONE PETROLOGY OF TASMANIA: 
EVIDENCE FOR A TASMANIA-TRANSANTARCTIC BASIN 
by J.w. Collinson, 1.T. Eggert and N.R. Kemp 
(with eight text-·figures and five tables) 
COLLINSON, .l.W., EGGERT. j,T. & KEMP, N.R., [990 (3l:x): Triassic sandstone petrology of Tasmania: eVllkncc for 
a Ta,m ania-Transantarctic Basin. Pap. Proc. R. Soc. Tasm. 124( 1): 61-75. ISSN 0080-4703. Byrd Polar Research 
Centre & Department of Geology and Mineralogy, Ohio Slate University, Columbus, Ohio 432lO, U Si·. UWC); 
Arco Alaska, Inc., P.O. Box 100360, Anchorage, Alaska 995 iO, USA (,TTE); and Tasmanian Museum, GPO Box 
1164M, Hobart, Tasmania, Australia 7001 (NRK). 
Similar fluvial sequences of Triassic age occur in Tasmania and the Transantarctic Mountains of Victoria Land. The 
Tasmanian reference section at Poatina consists of Lower Triassic quartzose fluvial sandstones overlain by J\1iddk and 
Upper Triassic volcaniclastic fluvial sandstones and shale containing coal. Similar, but less wel1~exposed sequences, occur 
in many places in Tasmania and in southern Victoria Land. The hypothetical Tasmania-Transantarctic basin was similar 
in scale, configuration, and history to the Sydney foreland basin. Palaeocurrent data suggest that streams flowed along the 
axis of the basin from Antarctica to Tasmania. Lower Triassic sandstones were deposited by braided streams, but Middle 
and Upper Triassic stream deposits change from braided to meandering downstream towanl Tasmania. Quartzose 
sandstones in the Lower Triassic were derived from northwestern Tasmania and the East Antarctic craton. The source of 
volcaniclastic sandstones in the Middle and Opper Triassic was a calcalkaline volcanic arc along the palaeo~Pacific margin, 
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INTRODUCTION 
Prominent features of the landscape of central and 
eastern Tasmania are the dolerite-capped cliffs of 
Triassic sandstone along the margins of plateaus. 
Similar platealls demonstrating the same strati~ 
graphic relationships are characteristic of parts of 
the Transantarctic Mountains along the Ross Sea. 
The similarity between these landscapes on opposite 
sides of the SOllthern Ocean is striking. Are the 
similarities superficial or are the rocks that 
characterise these landscapes closely related to each 
other in a reconstructed Gondwanan supercontinent? 
The Jurassic dolerites have a similar chemical 
signature that is unique to Tasmania and the 
Transantarctic Mountains. The Triassic sandstones, 
representing ancient river systems, are their 
nature more complex. Our objectives are (1) to 
document the sandstone petrology of the strati~ 
graphic section at Poatina, which serves as a 
reference section for the Triassic of Tasmania, (2) to 
identify patterns in Triassic fluvial deposition, 
as indicated by environments of deposition, 
palaeocurrent patterns, and composition of sand~ 
stones as related to changing source areas, and (3) to 
relate the Triassic of the Tasmania basin to its 
palaeogeographic setting near the palaeo~Pacific 
margin of the Gondwanan supercontinent. 
Reviews of the Triassic System in Tasmania 
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include Banks (1973, 1978), Hale and 
Forsyth (1984, 1989). Maps and explanatory reports 
published by the Department of Mines and 
unpublished theses by students at the University of 
Tasmania have also contributed much to the 
knowledge of Triassic rocks in various parts of the 
state. 
Fieldwork for the project was carried out from 
February to May 1980, with field checks in August 
1982 and April 1988. A detailed petrologic analysis 
of Triassic sandstones was reported by Eggert 
(1983) in a Master's thesis at the Ohio State 
University. Additional information on measured 
sections and crossbedding data is detailed in this 
thesis, which is on file in the library at the University 
of Tasmania. Sample numbers refer to a collection 
of thin sections and slabs from 228 surface samples 
and 37 core samples housed in the Department of 
Geology, University of Tasmania. 
STRATIGRAPHY 
A variety of stratigraphic names has been applied to 
the Triassic rocks in Tasmania. Deposited in a single 
large fluvial system, most lateral differences in rock 
type are local facies variations. These facies changes 
and the difficulty of correlating stratigraphic units 
across fault blocks have resulted in a proliferation of 
local 
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overlies the Pcnni.an coal rneasures in the 
northwestern part of the Tasmania basin (e.g. Mt 
Rufus andMt Manfred sections), is also similar, but 
The name 
fine- to 
interbedded 
"Cluan Formation" was assigned to 
quartzose sandstone 
shale and siltstone 
the Ross Sandstone. McKellar reported a 
460 ft (142 m) thickness hased on cores, which is 
greater than the 1] 3 m thickness that we measured 
the Poatina The lower 65 m is 
dominated by quartzose sandstone. The 
upper 48 m contains some medium- to coarse-
grained quartzose sandstone, but is dominated by 
fine- to volcaniclastic sandstone. 
Carbonaceous mudstone and siltstone become more 
abundant upward in the section. Sandstone units are 
trough cross-bedded. The Cluan is assigned a late 
to Middle Triassic (Scythian--Anisian) 
age based on the correlation suggested by Forsyth 
(1989). Fine-grained sandstones that form the top of 
Mt La Perouse also may be equivalent (fig. 3). 
The Tiers Formation was described as a grey-
green, shale and "felspathic" 
sandstone, differing from the overlying Brady 
Formation in a lack of coal seams (McKellar 1957). 
Sandstone units are generally thinner than in the 
underlying formations and are interbedded with 
and grey carbonaceolls siltstone and 
shale. Root casts and fossil plant material are 
common and coalified occur locally. The slope-
forming, crumbly character of the formation is due 
to the of mudstone and the easily 
weathered volcanic lithic component of the 
sandstone. Thin beds of quartzose sandstone occur 
near the base of the formation in the cores and in the 
transition between the Cluan and Tiers Formations 
along the Poatina highway. McKellar (1957) picked 
one of these quartzose units in the cores as the base 
of the Tiers, giving a total thickness of 280 ft (86 m) 
for the formation. This thickness is close to the 97 m 
thickness in the section along the Poatina highway, 
which is poorly exposed. The Tiers Formation is 
Middle Triassic (Anisian-Ladinian) in age (Forsyth 
1989). Forsyth (1984) described Tiers-equivalent 
units on the Oatlands Sheet. 
McKellar (1957) described the Brady Formation 
as consisting of fine- to medium-grained "fels-
pathic" sandstone, dark-grey shale, and coal seams 
ranging in thickness from 0.5 ft (15 cm) to 5 ft 
(1.5 m). The dominant rock types are greenish-grey 
and grey carbonaceous siltstone and shale. 
Sandstones are typically greenish-grey or greenish-
brown, reflecting alteration of the volcanic 
component. The thicker sandstone bodies are 
channel-based and fine upward. Basal scours 
contain intraformational clay-pellet conglomerate 
and quartz, quartzite, and granitic clasts. Fossil plant 
material is common and silicified wood occurs 
locally. Based on the cores, McKellar (1957) noted 
a 540 ft (166 m) thickness for the formation. Only 
the lower part of the formation is well exposed along 
the Poatina highway (fig. 2). The base of the 
formation was selected at the base of the lowest coal 
seam. Sandstones in the Poatina cores are generally 
volcaniclastic. Sandstone samples from our 
measured section of the Mt Nicholas Coal Measures 
in the St Marys area (fig. 3), from the New Town 
Coal Measures in Hobart, and from coal-bearing 
beds on Schouten Island are indistinguishable from 
those of the equivalent Brady Formation. Forsyth 
(1984) has correlated these units with volcanic lithic 
arenite, lutite and coal measures in the Oatlands 
area. In the St Marys area two basaltic lava flows in 
the lower part of the Upper Parmeener Supergroup 
give radiometric ages of 233 ± 5 Ma (Calver & 
Castleden 1981). Palynological analysis suggests an 
Anisian or Ladinian age for horizons above and 
below the basalts (Forsyth 1980). Tuffs near the top 
of the coal-bearing sequence near Bicheno in 
northeastern Tasmania have been dated at 
214 ± 1 Ma (Bacon & Everard 1981, Bacon et al., in 
Forsyth 1989), which places these beds within the 
Late Triassic according to the DNAG time-scale 
(Palmer 1983). 
TRIASSIC DEPOSITIONAL 
ENVIRONMENTS 
Although marine fossils occur in parts of the 
Permian sequence, no conclusive evidence of 
marine conditions has been reported in the Triassic 
sequence of Tasmania. Forsyth (1989) noted spinose 
acritarchs, but these could have been reworked. He 
also pointed out that sedimentary structures in some 
Middle Triassic rocks are similar to the deposits of 
Tasmanian Triassic sandstone petrology 65 
tidally influenced estuaries. Trace fossils in the 
Upper Narrabeen Group of the Sydney basin suggest 
a marine influence in sandstones deposited under 
fluvially dominated estuarine conditions (Thann 
Naing, Macquarie University, written communi-
cation, 1989). Although similar trace fossils have 
not been reported in the Triassic of Tasmania, they 
could easily have been overlooked, as they were in 
the comparatively well-studied Sydney basin. 
The predominance of channel-form sandstones 
and the occurrence of terrestrial vertebrate fossils 
(Cosgriff 1974, Camp & Banks 1978) in the Ross 
Formation suggest predominantly fluvial condi-
tions. The multistorey nature of sandstone units and 
the paucity of fine-grained flood-plain deposits 
support the conclusion that these represent braided 
stream deposits. Local mudstone-dominated 
intervals have been interpreted as lacustrine and 
flood-plain deposits (Forsyth 1984, 1989). Lateral 
accretion surfaces, apparent in at least one outcrop 
in the upper Cluan Formation, highly variable 
palaeocurrent data, and a predominance of fine-
grained beds suggest a meandering stream 
environment for the rest of the Triassic section. The 
generally fining-upward nature of the sequence is 
probably related to such factors as erosive lowering 
of the source area and the corresponding reduction 
in gradient, and a change to more humid conditions 
as indicated by the preservation of organic matter 
and coal. 
PALAEOCURRENT DIRECTIONS 
Palaeocurrent directions for 11 localities of the Ross 
Sandstone and its equivalents are shown in figure 4. 
A more complete listing of palaeocurrent data is 
shown in table 1. 
The resistant Ross Sandstone is the only Triassic 
unit in which palaeocurrent data are easily gathered 
regionally. Dispersal directions are consistently 
toward the southeast quadrant except along the 
central east coast (Spring Beach, Schouten Island, 
Maria Island), where they swing toward the east. 
The low variability of directions at each locality and 
over the region is consistent with the interpretation 
that the Ross Sandstone represents low sinuosity 
braided stream deposits on a southeasterly dipping 
palaeoslope. Palaeocurrent directions in the 
reference section at Poatina are generally in the 
southeast quadrant throughout the Ross Sandstone, 
but show increasing variability upward as the 
sequence becomes finer grained. Readings from the 
overlying volcaniclastic upper Cluan, Tiers and 
Brady Formations vary greatly. Forsyth (1984) 
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TABLE 1 
Palaeol?!.JlTent Data from Tasmania 
Formation 
Cll1~tn 
Ross 
{)s~a 
(Jssa 
Ross 
Ross 
"Vole. lithiC" 
Ros<.; 
Ross 
Ross 
Ross 
Ross 
"La Pcrollse" 
L 'Triussic 
L Triassic 
L Triassic 
Triassic 
L Triassic 
L Triassic 
U Triassic 
L Triassic 
L Triassic 
Triassic 
L Triassic 
L Triassic 
L Triass!c 
L Triassic 
N VM 
')() 
102 122 
117 
I J 8 
18 113 
20 139 
23 Q+ ('ll 
5l 02 
32 )<r") uL 
32 85 
63 I i6 
56 127 
29 ]02 
59 14 
VS 
20 
74 
82 
56 
88 
45 
22 
74 
69 
81 
56 
74 
90 
64 
67 
52 
37 
63 
48 
26 
34 
N "" number ,)f readings, VM '" vector mean in 
standard deviation in degrees. 
VS '" vector in percenl, SD '" azmmth 
* Localities shown on 1, except for Woods Quoin, New Norfolk and York Plains, which in the, 
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m u scov i te, dis sem inated, mien ted 
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rounded or euhedral tourmaline, and 
(5) euhedral zircon. NOll-mineral inclusions include 
common curvilinear vacuole trains and abundant 
disseminated vacuoles. Some 
quartz with abundant vacuole illC.lusions also 
have vermicular chlorite inclusions; these are 
quartz 
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Rock 
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FIG. 6 - Graphic presentation of modal analyses of Poatina cores and measured section, showing 
percentages of quartz (Q),feldspar (F) and rock fragments (R) in column on left and percentage of volcanic 
(V) rock fragments compared to total rock fragments in column on right. Sample numbers refer to the 
collections of the Department of Geology, University of Tasmania. 
Matrix and cement include small amounts of clay 
(2-3%), particularly in core samples. Clay cement 
consists of illite, kaolinite and minor chlorite and 
smectite and occurs as (1) recrystallised detrital 
mudstone fragments and clay matrix, (2) rims on 
detrital grains, (3) pore-lining and pore-filling 
cement, (4) feldspar grain replacements. Calcite 
occurs locally as anhedral intergranular pore-lining 
cement and as a feldspar and quartz grain replace-
ment. 
Upper Cluan, Tiers, Brady Formation and 
Equivalents (Volcaniclastic Sequence) 
Volcaniclastic sandstones are characterised by 
abundant volcanic rock fragments. In contrast to the 
underlying quartzose sequence, volcaniclastic 
sandstones have high ratios of plagioclase to total 
feldspar (P/F), volcanic rock fragments to total rock 
fragments (V /R), and polycrystalline quartz to total 
quartz (Qp/Q)). The average compositions of the 
Ta5rnanjall Triassic s'onci.)'tone 69 
TABLE 2 
Moda! Analyses of Ross Sandstone and Equivalent lJnits'" 
Locality Sample Formation 
Mt Rufus 
MI Rufus 
Ml Rufus 
Mt Rufus 
Mt Rufus 
Mt Rufus 
Ml l.a Perou:,,' 
Mt La Perm",' 
Mt La Pem'!;,i; 
Mt La Pero;,;"" 
Mt La PeroL1:,~ 
Scouten Is. 
Schouten h. 
Schouten Is, 
Schouten Is, 
Mt Manfred 
Mt Manfred 
Ml Manfred 
Mt Manfred 
Midway point 
Mt Knocklofty 
Mt Knocklofry 
Ml Knocklofty 
Mt Knocklofiy 
Mt Knocklofry 
Mt Knocklofly 
Mt Welling!,,,, 
Ml Welling!o;, 
Ml Wellington 
Mt Wellington 
Mt Wellinghn 
Paalina 
Poatina 
Poatina 
Poalina 
Poatina 
Poatina con' 
Poalina COlT 
Poatina corc 
Poalina cor,' 
Poatina COL; 
Poalina 
Poatina core 
1)2785 
62784 
:,2783 
;,2782 
i,2781 
:)278/\ 
(.2764 
(,)761 
62760 
62759 
62773 
62gSl 
62887 
62g90 
62894 
62857 
62589 
62860 
62862 
62856 
62973 
62972 
62971 
62969 
62966 
62965 
62945 
62944 
62943 
62942 
62941 
62806 
62803 
62800 
62796 
62793 
63027 
63028 
63029 
63030 
63031 
63032 
63033 
Average surface samples 
Average of subsurface samples 
Average of all samples 
Os~a 
O",a 
O"a 
Ossa 
Ossa 
Os~a 
La Perouse 
La Perou'ic 
La Perouse 
La Pcrouse 
La Perouse 
Unnamed 
Unnamed 
Unnamed 
Unnamed 
Ossa 
Os,,, 
Ossa 
Ossa 
Knocklofty 
Knocklofty 
Knocklofty 
Knocklofty 
Knocklofty 
Knocklofty 
Knock1ofty 
Springs 
Springs 
Springs 
Springs 
Springs 
Ross 
Ross 
Ross 
Ross 
Ross 
Ross 
Ross 
Ross 
Ross 
Ross 
Ro~,s 
Ross 
Classification 
Suhreldsarenite 
Subfeldsarenite 
Su bf cldsarenite 
Suhfeldsarenite 
Subfcldsarenite 
Lithic feldsarenite 
Subfeldsarenite 
Subfe1dsarenitc 
Subfeldsarenile 
Subt'eldsarenite 
Subfeldsarenile 
Sublitharenite 
Quartzarenite 
S ubfeldsarenite 
Quartzarenite 
Subfeidsarenite 
Subfeldsarenite 
Felrharenite 
Subfe1dsarenite 
Feldsarenite 
Subfeldsarenitc 
Sublitharenite 
Sublitharcnite 
Subfeldsarenite 
Subfc1dsarenite 
Lithic feldsar. 
Sublitharenite 
Subfeldsarcnite 
Sublitharenite 
Sublitharenite 
Subfeldsarenite 
Subfeldsarenite 
Subfe1dsarcnitc 
Subfeldsarenite 
Subfeldsarcnite 
Subfeldsarcnile 
Lithic fcldsarenite 
Fcldsarenite 
Suhfeldsarenite 
Subfeldsarcnitc 
Fe1dsp. Iitharenite 
Lithic feJdsarcnite 
Feldsp. 1ilharenilc 
Subfcldsarenite 
Lithic feldsarcnite 
Subf eldsarenile 
Q F R 
(expressed as % af 
framework grains) 
119.3 
78.2 
820 
86.3 
80,3 
(,g.7 
84A 
n.o 
88.0 
88.3 
83.3 
76.1 
97,6 
85.2 
98.S 
87,9 
92.6 
45A 
82.2 
71.5 
82A 
872 
92.3 
85.0 
87.3 
65.0 
94A 
84.0 
87,3 
88.3 
9lU 
79A 
75,8 
iN.l 
89J 
77.1 
6Sl.0 
69A 
82,7 
78.0 
54.0 
71.6 
72.0 
84.2 
7Ul 
81.6 
7.0 
1 .5 
12.3 
12.0 
16J) 
no 
]0.0 
6.0 
').7 
9.0 
11.7 
5.7 
o.g 
11.4 
1.5 
1107 
4. 
46.8 
15,4 
23.2 
10,3 
6.0 
2.7 
10.3 
9.4 
25.9 
1.0 
8.7 
6.0 
3.7 
7.7 
15.6 
20.2 
7.0 
8.6 
16.3 
15,7 
12.3 
15.0 
2L7 
16.7 
120 
1l.2 
17J) 
12.4 
3.7 
4.3 
:1.7 
1. 
3,7 
9.3 
5.6 
2,0 
23 
2.7 
5.0 
18.2 
1.6 
3,~ 
(JD 
0,4 
2.7 
7.8 
2.4 
5.3 
7.3 
6,7 
5.0 
4.7 
3.4 
9.1 
4,6 
7.3 
6.7 
8.0 
2.0 
5,0 
40 
3.9 
2,:, 
6.6 
15.3 
5.3 
),0 
7.0 
24.1 
11.7 
16.(J 
4.6 
12.1 
6.0 
I'll" VIR QpiQ 
(expressed as ndius) 
(U3 
Oil 
0,08 
0.25 
0.14 
OA2 
0.16 
0.66 
0.20 
O.IS 
0.85 
0.52 
0.50 
0.00 
0.00 
0.09 
0.09 
0,50 
0.24 
(U3 
OA5 
0.44 
0.75 
0.74 
0.50 
O,S7 
0,11 
0.36 
0.65 
0,04 
0.20 
0.23 
0.23 
(U2 
OAG 
(U6 
0.32 
0.57 
0.60 
0.78 
O.R3 
CL6J 
023 
0.8U 
0.2'1 
0.17 
0.82 
0.15 
OS5 
0.62 
0,46 
0.42 
1.00 
OAO 
n.oo 
(J.DO 
0,00 
0.43 
0.00 
021 
n.!3 
0.10 
0.40 
0.35 
0.11 
0.16 
(Wi 
036 
0.10 
(J.OS 
(Us 3 
(J,n 
0.25 
0,17 
0.43 
0.25 
0,47 
OA3 
0.66 
0,42 
0.21 
0.22 
0.39 
0,04 
0.05 
0.11 
i),()4 
0,05 
OJ)! 
00! 
om 
(1,04 
(J.B 
0.00 
O.OS 
0.08 
(l.OO 
010 
0.03 
O,t)R 
0.38 
0.04 
(W6 
0,03 
0.04 
007 
om 
0.06 
0.04 
0.04 
0.06 
0.02 
0.04 
0.06 
0.04 
0.09 
0,04 
(107 
0, 1 
OJ() 
O.OS 
0.18 
0.14 
en3 
0.21 
0.27 036 0.06 
0,56 OAO 0,16 
(132 0.34 0.08 
Q = quarl''. F = feldspar, R = rock fragment. PIP = plagioclase/total feldspar, V fR = volcanic rock fragment/total rock 
fragment, Qp!Q = po]ycrysralline!total quartz 
* Based 300 or more data points for each sample, 
70 J.1V. ('o!!in5X)rt, .rt. 
TABLE :) 
Modal of Chum Formation*' 
Sample 
628()x C1uan 
Poadna 62999 C[uan 
Poatina cOr"e 62992 C(uan 
Poal-!n;i CDre 630()O (:Joan 
core 63002 Cluan 
core 63021 ('iuaH 
SubJilharenite 92.0 
52,0 
Lithic arkosL'" 
0.6 
'17,7 
ViR Qp!() 
3§ r~Hos) 
0.26 
0,0(\ 
0,09 
0.04 
0.l7 
Lure fJ3022 C:luan !iLhart;nite 1'3.0 0.32 i i 
Poatin;J core 63024 Cluan Lil:haren1i:e 
core 63026 Cluan Lithic ark(;se-
Average cornposition 
* Abbrevia1ions and explana1 ions as table 2. 
upper and lower Cluan Formation \lable 3) both fall 
into the litharenite 
av'erage 
sandstones 
(table 4) falls into the litharenite field Surface and 
different. 
rmcrolites occur in a to dark-brown or brown--
green matrix. The matrix is in some cases 
devitrified, chloritised oxidiscd. 
monocrystalline quartz with onhocla,c, 
or Injcroclinc~ are sparse but 1110re abundant than i.n 
the quartzosE sequence. 
69J} 4.7 '),22 OJ,:'! 
.3 lR. 1.,.9 0.82 0.1'/ 
14.2 G.4S 0' -,
rninor arnounlSo 
occur in 10v,: abundance in 
from the Tiers Fmmation and 
notable diffenonee is the presence of 
to subrounded volcanic gi·;dns. These 
cen1ent 
OppoSlte of tho:oe in the 
quarl? is present 
'l'asnluniun 
TABLE 4 
Modal uf Tiers and Urad} ];'ormatlou and tJnhs* 
Lncaiit} 
S1 Marys 
51 Marys 
51 Mary.; 
SI Marys 
51 Marys 
51 Mary, 
St Marys 
St Marys 
SI Marys 
51 Marys 
5t Marys 
51 Marys 
5t Marys 
51 Marys 
Hobart 
Hoban 
Hoban 
Schouten ]s, 
Schouten Is, 
Poalina core 
Poatina core 
Poalina core 
Poalina core 
Poatina core 
Poati na core 
Poalina 
Poatina core 
Poatina cure 
Sample 
()2848 
62847 
62846 
62845 
62844 
62843 
62S41 
62839 
62838 
62837 
62836 
61833 
62831 
62829 
62939 
62938 
62937 
62883 
62884 
63003 
63004 
63005 
63008 
63009 
63016 
62822 
63020 
62987 
Formation 
Nlchola~~ 
Nicholkls 
Mt ~iclloias 
ML Nicholas 
Mt l\!id'oJas 
Mt Nicholas 
Mt Nicholas 
Mt Nwholas 
Ml Nicholas 
j'l/lt Nicholas 
Ml Nicholas 
Ml Nicholas 
Nev/ TOVJil 
New Town 
New 'I\)\vn 
tJnnam£'d 
linnanled 
Brady 
Brady 
Brady 
Brady 
Brady 
Tiers 
Tiers 
Tiers 
Tiers 
Average for Brady and equivalenis 
Average for Tiers 
" Abbreviatiuns and explanations as table 
Classification 
( expre;)sed 
frarrH.:work g_iC",~jn'S) 
Litharenih: 
Litharc:nitc 
FctdspUlhic litharenilc 
l-.'eldspalhic lithart:~nill'" 
Feldspalhic lirharenile 
Fcldspalhic iiti1arellite 
Feldspathic litharenl!t: 
Fcldspathic lirhareniie 
Lilharenite 
FeldsPathic iitharenite 
Lithareni1e 
Lithic feldsarenite 
Feldspathic litharenite 
Litharenite 
r .itharenit~ 
Feldspathic litharenilc 
Feldspathic litharcm[e, 
Lilharenile 
LWwrenite 
Utharenite 
Lltharenitc 
Litharenite 
Feldspathic litharenile 
Litharenite 
Feldspathic iirharenile 
Feldspalhic lilharcnile 
FeJdspathic 1ilnarcmilc 
Feidspathic litharenite 
4U 
2,7 
7 
30,9 
30.3 
lH '7 
'U 
14.4 
10,6 
:LU 
14.J 
5,3 
6,3 
8.7 
'7,0 
11 
] 8,0 
9.0 
I 1.8 
12,3 
23,3 
4.5 
61.6 
10.9 
lOA 
2 I 
J .itharerllle 13.4 
Fcldspalhic iitharenile ,l 
34.0 
1 
10.6 
24.0 
25,9 
112 
6,2 
14,7 
10.5 
j 3.4 
16.7 
23.3 
19.2 
24,S 
28.2 
29.0 
22.5 
27.3 
73.5 
21,0 
4L3 
77.8 
83.1 
6'/.3 
6!.1 
7'1.2 
75.7 
76,3 
7 
74.3 
50,2 
72.4 
19,2 
54.2 
hlA 
6g,9 
64.1 
(d,5 
o l 
() 
CUsS n Ox 
0,<)6 OW; 
0,91 () 
1)72 
O.l)3 
0,96 
I,O() 
0,98 
1.00 
0.')2 
0,99 
0.98 
0.7 
085 
0,91 
0.94 
!,()O 
0.65 
()gCl 
0.81 
0,53 
0,72 
0,62 
0.69 
11.74 
0,65 
0.61 
0.66 
0.1):) 
(J 8(', 
092 
0,93 
0,95 
0,99 
0.02 
0,96 
0,74 
O,~~ : 
OJ-;6 
(JAx 
0.70 
OOS 
O.8fJ 
O.7R 
o. 
0,81 
OJ)2 
Otig 
14 
OJ!9 
0.03 
0,14 
(Ull 
n.3 ] 
0.36 
0.19 
0.19 
0.69 
0,25 
0.37 
0.47 
lUX 
CL lb 
0.07 
liP 
I) [4 
0,.15 
0,16 
1),8) u,76 (l,20 
0,77 0,78 0.22 
in minor amounts as a ling cement. and of sandstones !(,ward the northwesl 
in the Mt Manfred and Mt Kufu, sectiolls ougge,[ a 
source alea in the norlhwest where a of 
Laumontite occurs as pore-filling cement and 
replacements of and volcanic rock 
fragment:;, 
PROVENANCE 
Quartz minerals, the predominance of 
potassium feldspar, and paucity of volcanic rock 
fragments in Lower Triassic sandstones suggest a 
varied source of plutOllic metamorphic, and 
rocks, Palaeocunenl 4) 
suitable Prec:ambrian 
men! rocks are 
The 
and luwe)' Paldeol.oic bAse, 
of illlermedid.te If) ,!licic 
volcanic the Middle and Triassic 
se4uence and the occurrence (If silicic tl1Jfs in 
northeastern Tasmania (Bacon et ai" ill Clarke & 
Forsyth 1989) suggest the of an active 
volumic source, to the east. Palaco, 
current data do not show any obvious trends, but 
th" revcrsal described hy ( 1984) in 
IW 
Slmiiarities in the 
( 1 ) 
(3) 
vulcanism. 
(-4) Coal 111easures 
(7) Lower 
(8) 
(9) 
J 
of 
(1989) and In Collinson (:'/ 
Triassic in nonhcastcrn Tasmania (SI 
3) Penn-ian and 
a 
PALAEOGEOGR 
L 
Ross basernent 
bloc:ked df~nnage into the Y-ictori;1 sub"basin 
until Middle Triassic, when volcaniclastic sediment 
from a volcanic arc along the palaeo-Pacific margin 
spilled over the high. 
A major problem in interpreting and comparing 
the Tasmania and Transantarctic basins is that the 
present extent of Triassic outcrops represents only a 
fraction of their original distribution (fig. 7). If these 
outcrops are part of a larger Transantarctic-
-Tasmania bas in, they should have similar geologic 
histories and fit into an overall basin model. Anyone 
who has studied these rocks in both regions is struck 
by their similarity (table 5). 
The Permian in Tasmania, except for the presence 
of coal measures, is different from that of Victoria 
Land. The marine cycles that contain an abundant 
shelly fauna in Tasmania are unknown in Antarctica. 
If these two regions are part of the same basin, 
Tasmania occupied the marine end of a basin that 
emptied into the palaeo-Pacific Ocean. 
Triassic correlations between Antarctica and 
Tasmania are shown in figure 8. The correlatives of 
the Ross and Cluan in the Transantarctic Mountains 
are the Feather Conglomerate and lower part of the 
Fremouw Formation, both of which are prominent 
cliff-forming, quartzose, braided stream deposits 
(Barrett & Kohn 1975, Barrett & Fitzgerald 1985, 
Collinson 1990b). These formations overlie Permian 
coal measures along a prominent erosion surface. 
Palaeocurrents suggest that streams flowed 
northward toward the Tasmania Basin (Collinson et 
al. 1987). The Tiers and Brady Formations are 
similar to the volcaniclastic upper part of the 
Fremouw and Falla Formations in the central 
Transantarctic Mountains, and the Lashly and 
Section Peak Formations in Victoria Land. These 
units contain coal or carbonaceous shale. Palaeo-
currents remain northward toward the Tasmania 
Basin, but a transition occurs from braided streams 
in the upper part of the basin to meandering streams 
in the lower part of the basin toward Tasmania 
(Collinson et al. 1987). 
The hypothetical Transantarctic-Tasmania basin 
was similar in size and many features to the 
Sydney-Bowen basin, which was also occupied by 
an extensive river system during the Triassic, and is 
classified as a foreland basin (Conaghan et al. 1982, 
Veevers et al. 1984). The Sydney-Bowen basin is 
bordered by the craton to the west, which 
contributed quartzose sandstone from the erosion of 
Devonian sandstones and metamorphic and granitic 
rocks of the Lachlan fold belt. On the east the active 
New England orogen contributed primarily lithic 
sandstone with an important penecontemporaneous 
volcanic component. Major drainage was axial and 
emptied into the palaeo-Pacific ocean. 
2" 
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STAGES TASMANIA 
Brady Fm 
N. VICTORIA S. VICTORIA C. TRANSANT-
LAND LAND A.RCTIC MTNS. 
Section 
Peak Fm 
Lasflly 
Fm 230+------______ _ 
Tiers Fm 
Cluar> Fm 
Scythian RossSs 
Feather 
Conglomerate 
Fremouw 
Fm 
FIG. 8 - Time-stratigraphic chart comparing 
Tasmania to Antarctica. Based on DNAG time-scale 
(Palmer 1983). 
Using the Sydney-Bowen basin as a model, the 
Tasmania basin is interpreted as being part of a 
much larger intracratonic basin that extended 
landward into the Victoria Land portion of East 
Antarctica. This basin was bounded to the west by 
the craton of East Antarctica and southeastern 
Australia. Precambrian to lower Palaeozoic rocks 
in the Ross and Tasman orogens on the palaeo-
Pacific margin of the Gondwanan craton, 
including basement highs in Tasmania, were the 
major sources of quartzose sediment in the Permian 
and Early Triassic. A calcalkaline volcanic arc, 
which bordered the Gondwanan palaeo-Pacific 
margin from eastern Australia to West Antarctica, 
was the source of volcaniclastic sediment that 
flooded the basin in Middle Triassic time. Other 
than local uplift, there is no direct evidence of a fold 
belt comparable to the New England or West 
Antarctic orogens in Tasmania or Victoria Land. 
However, folding, thrusting and uplift of a volcani-
clastic apron of sediment from the volcanic arc 
along the palaeo-Pacific margin would explain the 
sudden flood of volcaniclastic sediments into these 
regions. 
CONCLUSIONS 
The Triassic sequence of Tasmania, best represented 
by the continuous stratigraphic section at Poatina, 
consists of a lower quartzose sandstone (Ross and 
lower Cluan Formations) overlain by an upper 
volcaniclastic sandstone and mudstone (upper 
Cluan, Tiers and Brady Formations). The quartzose 
sequence was deposited by braided streams and the 
volcaniclastic sequence by meandering streams. 
Palaeocurrent dispersal in the quartzose sequence 
was toward the southeast and east. Present data are 
insufficient to establish palaeocurrent patterns for 
74 nv C'nlji,z.\on, IT 
C;tl)lcla&t1c dre;) for the 
(!U;lf!ZC)Se sequenct' 
and the C30ncl\vanan cYat(~l1 "T'aSIT1:lnld. Tlle 
source for the vnll'aniclastic sequence \vas 
craton in front of a fold· thrust 
cakalka/ine volcanic are that hnNl,~r,,,l 
Pacific 
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